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ABSTRACT 



An implantable compression hip screw is disclosed. A 
unique antirotational/locking device used in combina- 
tion with axially aligned grooves in a barrel plate and a 
lag screw prevents the fractured portion of the femur 
from rotating during the postoperative period. The 
antirotational/locking device comprises elongated rods 
which fit within the aligned grooves and thereby allow 
sliding of the lag screw relative to the barrel plate dur- 
ing the postoperative period. 

4 aaims, 7 Drawing Figures 
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plate but the added parts increase the overall stackup of 
ANXraOTATIONAL HIP SCREW tolerances increasing the ix)ssibility of axial misalign- 

ment between the screw and barrel which tends to 
BACKGROUND OF THE INVENTION increase the resulting bending movements and loads 

1. Field of the Invention ^ which must be carried by the fusioned bone fragments. 
This invention relates in general to the field of im- Thus, the key-keyway design of compression hip screw 

planted bone fixation devices and in particular to a hip has not provided the answer to the problem of prcven- 

screw for operative reduction and internal fixation of tion of femoral head rotation. As a result, and obviously 

femoral head, neck or intertrochanteric fractures which a compromise, there has been a recent tendency for 

allows relative sliding of the device and yet prevents ^*' surgeons to return to the original keyless design which, 

rotation of the broken portion of the bone following of course, does not address the head rotation problem 

surgery, but does allow for low friction sliding during the post- 

2. Description of the Prior Art operative period. 

In one of my prior patents, specifically U.S. Pat. No. My prior referenced patent, disclosed a new and 

4,432,358, Compression Hip Screw Apparatus, issued different compression hip screw which does overcome ' 

Feb. 21, 1984, 1 described the problems associated with tj,e abovestated problems. A unique locking assembly is 

hip screws which were designed for use with certain ^ frictibnally lock the lag screw, the compression 

types of fractures of the upper femur such as the head, ^j^^ barrel of the hip plate. While shown to be 

neck or mtertrochanter fractur^. In general, these effective, there still exists the need to provide new and 

problems involve prevention of the femoral head from 20 ^^^^ compression hip screws which are simple in 

rotating relative to the femur dunng the postopera^^^^ ^^^^ procedures, are effective in terms of 

period and alowmg further impaction of the broken . j^. .r. j rr^- . 

bone portions durini the postoperative period. impaction dunng and after sui^ery. and are effective to 

As explained in the referent pateJit; h is highly maintain fusion of the broken bones <)r fr^^^ 
desirable to "key'Vthc lag screw to the barrel plate in 25 the postoperative period when the device is being used 
order to prevent femoral head rotation relative to the ^hf P^^f^^ ^ip compression screws disclosed and 
femur during the postoperative period when the hip claimed herein accomplish these objectives, 
joint is being normally used such as when walking, SUMMARY OF THE INVENTION 
going up stairs, and other like body motions. Any ten- 
dency for the head to rotate relative to the femur must 30 The inventive implant is adapted to be applied to a 
be resisted by the union formed between the broken femur having one or more breaks across the proximal 
bone and the implanted compression hip screw. With- end thereof such as neck, head or intertrochanteric 
out support from the compression hip screw, there is fractures. 

the distinct possibility of failure of the fragile union of In one embodiment, the barrel of a barrel plate and a 
the fracture during the postoperative period. The key- 35 lag screw are each provided with axially aligned 
keyway feature of certain compression hip screws grooves. The outer diameter of the lag screw is only 
served to prevent such rotation. Since the femoral head slightly smaller than the inner diameter of the barrel to 
is attachied to the lag screw and the femur is attached to allow guidance and sliding. The lag screw shoulders 
the barrel plate, keying the lag screw to the barrel plate against a bearing surface within the barrel to allow for 
in effect keys the head to the femur. Unfortunately, the 40 impaction of the bone fragments by tightening of the lag 
key-keyway devices created other problems which screw. When the barrel plate and the lag screw are 
make their use less desirable. Friction between the key- correctly positioned and fixed in place, an antirota- 
key way. prevents relative motion between tiie lag screw tional/locking pin assembly is inserted into the aUgned 
and the barrel plate and thereby tends to prevent addi- grooves. A friction or force fit between the bone and 
tional impaction of the fusioned bone fragments follow- 45 exposed ends of the pin assembly maintains a fixed 
ing surgery. Postoperative impaction is highly desir- ^^^^ assembly. The pin assembly posi- 
able. Since/the key-keyway requires fairly close me- ^j^^j ^^^^^^3 ^^^^^^ ^tion of the bone from 
chamcal tolerances between the fitting parts, the fitup rotating during the postoperative period when the pa- 
betweenthe lag screw and the barrel dunng surgery is ^ j ^ of locomotion, climb- 
quite difficult. Any slight misalignmerit resulting from 30 ^^J^ also locks together the lag 
the preliminary hple dnllm^^ J , The grooved alignmenl 

proper alignment of the shaft of the barrel plate relative , ^ ... u^i 11™, « 

to the shaft of the femur as well as improper aligmnent ^.^^f " "^^f ^ ""P^' 

between tiie axial centerline of tiie lag screw iid the ^^^^ ^"""S the postoperative period, 

centeriine of the barrel. Any such misalignment results 33 BRIEF DESCRIPTION OF THE DRAWINGS 

in bending movement and stresses being mduced in the . ^. , , ^ ^ 

lag screw and the barrel plate. Ultimately, however. . Various other objects, advantages and feature of the 

these stresses and bendmg loads are transmitted to tiie invention wUl become apparent to those skilled m the 

femur and tiie unionized fracture, which is obviously from tiie foUowmg discussion taken m conjunction 

undesirable, and may lead to failure of the unionized 60 witii tiie following drawmgs, m which: 

fracture. FIG. 1 is a partial, cross-sectional view of one em- 

A number ofatteihpts to minimize the adverse effects bodiment of tiie present invention as appUed to tiie 

of tiie key-keyway design have in the most part proved proximal end of a femur having a fracture across the 

relatively unsuccessful. Shortening of the key tends to neck tiiereof, the locking pin assembly is partiaUy 

reduce binding caused by friction, but does not elimi- 65 shown for purposes of clarity; 

nate the tendency to bind. Extensions added to the FIG. 2 is a cross-sectional view taken along the line 

distal end of the lag screw allows the operating surgeon 2—2 of FIG. 1. with all of the pins of the locking pin 

to "find" the lag screw during placement of the barrel . assembly being shown; 
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FIG. 3 is a cross-sectional view taken along the line 
3—3 of FIG. 1, with all of the pins of the locking pin 
assembly being shown; 

FIG. 4 is a side view of a lag screw, partially in cross 
section; 5 

FIG. 5 is a side view of a pin assembly; and, 

FIG. 6 is a partial, cross*sectional view of another 
embodiment of the present invention. 

FIG. 7 is a side view of a lag screw, partially in cross 
section, illustrating apparatus for deflecting a pin associ- 10 
ated therewith. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings where like character- 15 
istics and features among the various figures are de- 
noted by like reference characters. The upper portion of 
the femur 10 is shown in FIG. 1. For purposes of illus- 
tration only, the fracture of femur 10 is shown to be 
across the neck 11 thereof. It is to be understood, how- 20 
ever, that the inventive hip compression screw may be 
used with other femoral fractures such as head, intertro- 
chanteric and subtrochanteric fractures. It is to be noted 
that any displacement of the femoral head relative to 
the femur prior to the surgery is reduced as much as 25 
possible prior to the application of the inventive as 
shown in FIG. 1. 

In general, the inventive hip compression screw 15 
comprises a lag screw 16, a.barrel plate 17 and an antiro- 
tational/locking pin assembly 18. Lag screw 16 com- 30 
prises an elongated bar having a generally circular cross 
section as shown in FIGS. 2 and 3. A blind tapped hole 
19 is provided in one end of screw 16 for purposes of 
removal of screw 16 should it be necessary to do so. 
Hole 19 may be provided with left-handed threads to 35 
facilitate removal. An appropriate tool (not shown) may 
be inserted and threaded into hole 19 and when bot- 
tomed out at the blind surface 20 thereof, will then 
cause lag screw 16 to be rotated out of threaded engage- 
ment with femoral head 13. Threads 21 at the opposite 40 
end of lag screw 16 comprise right-handed threads, 

FIG. 4 also shows lag screw 16 but separate and apart 
from the inventive compression hip screw 15. Grooves 
22 are provided along the entire length of lag screw 16 
including head portion 23. In the embodiment shown, 45 
four grooves 22 are provided, with each being spaced at 
90' intervals around the circular periphery of the screw 
16. As few as one groove 22 may be employed in the 
invention with good results, i.e., one groove in combi- 
nation with one pin will prevent femoral head 13 rota- 50 
tion as will be more fully explained hereinafter. More 
grooves, however, are preferred. Grooves 22 may have 
a semicircular or rectangular cross-sectional shape. In 
the embodiment shown, the semicircular shape is uti- 
lized. Head portion 23 of lag screw 16 has a larger outer 55 
diameter than the shank portion 24 so as to provide a 
bearing surface 25 which bears against a corresponding 
mating surface 26 provided in barrel portion 27 of barrel 
plate 17 as shown in FIGS. 1 and 4. Threads 21 of lag 
screw 16 may comprise self-tapping lag screw threads 60 
having an outer diameter substantially equal to the 
outer diameter of the shank 24. Threads 21 may have a 
flat end 28 so as to allow all threads 21 to be used for . 
engagement with the femoral head 13 and to prevent 
the possibility of penetrating through and out of femoral 65 
head 13. The length of threads 21 should be such that 
when lag screw 16 is fully seated within compression 
hip screw 15 and the broken portion of the bone is 
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reduced or in firm contact with the non broken portion 
of femur 10, all of threads 21 are located within the 
broken portion, such as shown in FIG. 1. 

The barrel plate 17 comprises an elongated plate 
portion 30 which is integrally connected to barrel por- 
tion 27. Barrel portion 27 extends away from plate por- 
tion 30 at an obtuse angle 32. Barrel portion 27 has a 
smooth bore 33 therethrough. A counterbore 34 is pro- 
vided at the lateral end of bore 33 for purposes of pro- 
viding the seat or bearing surface 26 for head 23 of 
screw 16 to bear against when screw 16 is tightened. 
Grooves 35 are provided within bore 33 in barrel por- 
tion 27. Grooves 35 in barrel 27 coincide with the loca- 
tion and the number of grooves 22 in screw 16. If semi- 
circular grooves are used in screw 16. semicircular 
grooves in bore 33 would be rectangularly shaped. 
Again, one groove 35 may be satisfactorily employed 
but more are preferred. The plate portion 30 of barrel 
plate 17 comprises an elongated, flat plate adapted to fit 
against the lateral side of the femur 10. Holes 36 are 
provided through the plate portion for screws which 
allow for attachment to the femur 10, as is well known 
in the art. Only two holes 36 are shown for purposes of 
simplicity. Holes 37 in plate 30 allow for the insertion of 
pins (not shown) into the acetabulum which may be 
used during the surgery to negate the tendency of head 
13 to rotate when lag screw 16 is inserted and tightened. 

Pin antirotational/locking assembly 18 comprises a 
head 41 with a hole 42 therethrough and one or more 
extending elongated pins 43, In FIG. 1, only a portion 
of pin assembly 18 is shown for purposes of simplicity 
and clarification. The cross-sectiond shape of pins 43 
matches the combined shape of grooves 22 and 35. The 
circumferential location and number of pins 43 coin- 
cides with the location and number of grooves 22 and 
35 in lag screw 16 and barrel 27, respectively. The 
length of pins 43 is substantially equal or slightly shorter 
than the length of lag screw 16. Pins 43 are firmly at- 
tached to head 41 such as by welding, or brazing or may 
be made integrally with head 41. The outer diameter of 
head 41 is substantially equal to the diameter of the 
circle circumscribed around the outside of pins 43 or 
slightly larger than the diameter of bore 33 in barrel 27. 

The positions of barrel plate 17, lag screw 16 and pin 
locking assembly 18 shown in FIG. 1 represents their 
relative positions when an operating surgeon has re- 
duced the fracture 11 thereby seating fractured head 13 
firmly against the broken main portion 12 of the femur 
10 and fully inserted and applied the compression hip 
screw 15 to complete the operation. 

Tlie following comprises a general description of a 
technique which may be used to insert and apply the 
inventive implant and to further describe the same. 

When the hip fracture, which for discussion is as- 
sured to be a fracture of the femur across its neck, is 
well or sufficiently reduced, and the patient is properly 
prepared and positioned, and all other standard preop- 
erational procedures are effectuated, exposure of the 
upper shaft of the femur is made in the usual manner. A 
small drill hole is made at the level of the lesser trochan- 
ter using a standard guide or template (not shown) and 
a thin guide wire or pin (not shown) is inserted through 
the cortex, across the fracture 11 and into the head 13. 
A template (not shown) compatible with the inventive 
compression hip screw 15 is placed over the guide wire 
(not shown) and clamped to the broken main portion of 
the femur 12 with an appropriate bone clamp (not 
shown). Utilizing holes in the template which coincide 



09/16/2003, EAST Version: 1.04.0000 



4,657,001 



with holes 37 of barrel plate 17, two other holes (not 
shown) are drilled into the femur, across the fracture 11 
and into the femoral head 13 substantially parallel to the 
center guide hole (not shown). Appropriately sized pins 
(not shown) are placed in the two additional holes so as 
to immobilize the femoral head 13 and prevent rotation 
thereof while the hole (not shown) for lag screw 16 is 
being prepared. The center guide wire (not shown) may 
now be removed. An appropriate two-step drill or 
reamer (not shown) may be used to drill the hole (not 
shown) for lag screw 16. An opening for threads 21 is 
not required because of the self-tapping provision of 
threads 21. Still using the template (not shown), a hole 
is drilled for the barrel 27 of barrel plate 17. If it is 
deemed desirable by the operating surgeon, holes may 
be drilled for the portion of pins 43 of pin assembly 18 
which extend beyond the end 45 of barrel 27. If drilled, 
these holes should be slightly smaller than the size of 
pins 43 so as to effectuate a friction or force fit when pin 
assembly 18 is installed. Since the inner portion of the 20 
femur is soft, and readily penetrable by pins 43 with the 
application of a slight amount of force, the surgeon may 
decide not to drill such holes. 
The template (not shown) may now be removed and 
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shown in FIG. 3. Pin lifting can be increased by increas- 
ing the flexibility of pins 43 by, for example, removing 
the portion shown by ramped line 46 in FIG. 5 and/or 
providing a ramped surface in grooves 22 as shown by 
ramped line 47 in FIG. 7. 

Pin assembly 18 also serves to positively lock to- 
gether lag screw 16 and barrel 27, and, therefore, barrel 
plate 17, so that lag screw 16 cannot rotate loose. The 
ahti rotational action of pins 43 and the lock between 
screw 16 and barrel 27 prevent any displacement of the 
femoral head . following the surgery. Moreover, any 
continued impaction or reduction of the broken por- 
tions 12 and 13 of the femur 10 during the postoperative 
period is allowed by the inventive compression hip 
screw 15 because lag screw 16 can slide relative to 
barrel 27. Pins 43 prevent rotation of the femoral head 
13 and lag screw 16 but allow sliding. Pin assembly 18 
is prevented from being loosened from its assembled 
position as shown in FIG. 1 due to the friction or force 
fit between pins 43 and the bone. 

Upon completion of the procedure outlined above, 
the completed operation may be checked by appropri- 
ate x-rays and the operative site is closed in a routine 
manner. It is to be noted that although the above- 



the barrel plate 17 may be positioned using the \yires 25 described installation procedure is not intended to be a 



(not shown) coinciding with holes 37 as a guide. With 
the barrel fully inserted in its opening and when the 
plate 30 is firmly positioned against the lateral side of 
the femur 10, the barrel plate 17 may be attached to the 
femur 10 using screws (not shown) inserted through 30 
holes 36. Lag screw 16 may now be inserted through 
bore 33 in barrel 27 and into the opening previously 
made by the aforementioned two-step drill or reamer. It 
is to be noted that there exists only a small amount of 
clearance space between bore 33 and shank portion 24 35 
of lag screw 16 so as to provide a slip fit assembly ar- 
rangement between screw 16 and barrel 27. A turning 
tool (not shown), adapted to fit within the cutouts 
formed by grooves 22 in the head 23 of lag screw 16, 



complete detailed step-by-step procedure but merely 
generally illustrative of the manner in which the inven- 
tion may be used, any description of the invention as to 
its features and functions are intended to form a part of 
this specification. 

FIG. 6 illustrates another embodiment of the inven- 
tive compression hip screw 15.. In this embodiment, a 
screw 50 is used to apply the compressive force to the 
broken components of the femur 10 in lieu of the head 
23 of the lag screw 16 of the previous embodiment 
Screw 50 threadingly engages with threads 51 of lag 
screw 53 which in this embodiment are right-handed 
threads. When head 52 of screw 50 contacts bearing 
surface 26 further rotation of screw 50 causes reduction 



may be used to rotationally turn and further insert lag 40 of the fracture 11. Since threads 51 are being used for 



screw 16 when lag screw 16 advances into the bone 
threads 21 cut corresponding threads in the femoral 
head 13. Rotation of lag screw 16 continues until bear- 
ing surface 25 of head 23 is firmly seated against bearing 
surface 26 in barrel 27 and the fractured parts of the 45 
femur are impacted. Lag screw 16 is then further ro- 
tated until the grooves 22 in lag screw 16 are in align- . 
ment with the grooves 35 in barrel 27. Pin assembly 18 
is then inserted in the openings formed by grooves 22 
and 35. Further insertion of pin assembly 18 (beyond the 
end of barrel 27) may be effectuated by the application 
of slight force such as by light tapping or pushing which 
drives the ends 44 of pins 43 into the bone beyond the 
end 45 of barrel 27 within grooves 22 of lag screw 16. 
The specially formed ends 44 of pins 43 may be tapered 
as shown in the drawings, i.e., they converge to a point 
above the axial centerline of the pins 43. In other words, 
the tip 44 of pins 43 slopes up and away from the axial 
centerline of pin assembly 18. These slopes attempt to 
cause the ends 44 of pins 43 to lift slightly out of groove 60 
22 due to being driven into the bone, in order to so lift, 
pins 43 must slightly bend over their length between the 
end 45 of barrel 27 and ends 44. The amount of lifting, 
if any, is, of course, due to the relative stiffness of pins 
43. Any lifting, however, enhances the net effect of pins 65 
43 to positively prevent the femoral head 13 from rotat- 
ing during the postoperative period because of the pro- 
trusion of the portion of pins 43 outside of groove 22 as 
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compression purposes, grooves 54 in lag screw 53 may 
be used for both inserting and withdrawing lag screw 53 
by the use of a tool as previously described. 

A pin assembly 18 is again used with the embodiment 
of FIG, 6 but is not shown for purposes of simplicity. 
Pin assembly 18, however, now fits within aligned 
grooves 35, 54 and 55 in barrel 27, lag screw 53 and 
screw 50, respectively. 

While the invention has been described, disclosed, 
illustrated and shown in certain terms or certain em- 
bodiments or modifications which is has assumed in 
practice, the scope of the invention is not intended to be 
nor should it be deemed to be limited thereby and such 
other modifications or embodiments as may be sug- 
gested by the teachings herein are particularly reserved 
especially as they fall within the breadth and scope of 
the claims here appended. 
I claim: 

1. An implantable hip screw adapted for internal 
fixation and compression of a fractured portion of the 
proximal femur comprising 
plate and barrel means for attaching said hip screw to 
the lateral side of said feniur, said: plate and barrel 
means having a bore therethrough with said barrel 
being positioned wthin the femur, 
screw means comprising an elongated screw for in- 
ternally fixing the firactured portion of said femur, 
said screw being slidingly received within said bore 
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of said plate and barrel means and extending out of 
said barrel across the fracture line and into the 
fractured portion of said femur with the threads of 
said screw being located within the fractured por- 
tion, said screw including a head and said barrel 
includes a counterbore with said screw head being 
in bearing contact with a bearing surface created 
by said counterbore, 

compressing means for compressing said fractured 
portion ot said femur, said compressing means act- 
ing in conjunction with said screw means and said 
plate and barrel means, and 

means for preventing rotation of said fractured por- 
tion relative to said femur and for preventing rota- 
tion of said screw means within said plate and bar- 
rel means and for allowing axial sliding of said 
screw means relative to said plate and barrel means 
comprising one or more axial grooves in said bore 
of said barrel, one or more axial grooves in the 
surface of said screw, said grooves in said barrel 
and said screw being aligned with each other and 
an elongated rod positioned within each of said one 
or more aligned grooves. 

2. The apparatus of claim 1, wherein said screw head 
in bearing contact with said bearing surface comprises 
the means for compressing said fractured portion^o said 
femur. 

3. An implantable hip screw adapted for internal 
fixation and compression of a fractured portion of the 
proximal femur comprising 

plate and barrel means for attaching said prosthesis to 
the lateral side of said femur, said plate and barrel 
means having a bore therethrough, 

screw means comprising an elongated screw for in- 
ternally fixing the fractured portion of said femur, 
said screw means being slidingly received within 
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said bore of said plate and barrel means and extend- 
ing out of said barrel across the fracture line and 
into the fractured portion of said femur with the 
threads of said screw being located within the frac- 
tured portion, 
compressing means for compressing said fractured 
portion to said femur, said compressing means act- 
ing in conjunction with said screw means and said 
plate and barrel means, and 

' means for preventing rotation of said fractured por- 
tion relative to said femur and for preventing rota- 
tion of said screw means within said plate and bar- 
rel means and for allowing axial sliding of said 
screw means relative to said plate and barrel means 

' comprising one or more axial grooves in said bore 
of said barrel, one or more axial grooves in the 
surface of said screw, said grooves in said barrel 
and said screw being aligned with each other and 

I an elongated rod positioned within each of said one 
or more aligned grooves, said rods being posi- 
tioned within said barrel and extending out of said 
barrel within said one or more grooves in said 
screw and into the fractured portion of said femur, 

; said rods protruding above the major diameter of 

the threads in said screw wherein said one or more 

grooves in said elongated screw includes ramping 

means at the location of the threads in the fractured 

portion of said femur whereby said elongated rod 

30 positioned therein is caused to extend further out of 

said groove and further into the fractured portion 

of said femur. 

4. The apparatus of claim 3 wherein said elongated 

rod includes a reduced thickness section to allow the 

3S elongated rod to be more easily flexed. 

« « « « » 
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